Abstract
I. INTRODUCTION
The study of MHD flows with simultaneous heat and mass transfer has been attracting many researchers of engineering science and applied Mathematics due to extensive applications of such flows in the field of geophysics, aerodynamics, engineering and industries. Kim [1] considered an unsteady MHD convective heat transfer past a semiinfinite vertical porous moving plate with variable suction. Khan et al., [2] analyzed MHD boundary layer flow of a nanofluid containing gyro tactic microorganisms past a vertical plate with Navier slip. Jha [3] deliberated MHD free convection mass transform flow through a porous medium. Seth et al., [4] studied MHD natural convection flow past an impulsively Moving vertical plate with ramped wall temperature in the presence of thermal diffusion with heat absorption. Seth et al., [5] found effects of thermal radiation and rotation on unsteady hydromagnetic free convection flow past an impulsively moving vertical plate with ramped temperature in a porous medium. Rao et al., [6] analysed chemical effects on an unsteady MHD free convection fluid past a semi-infinite vertical plate embedded in a porous medium with heat absorption. Muthucumaraswamy and Meenakshisundaram [7] studied theoretical study of chemical reaction effects on vertical oscillating plate with variable temperature. Kandaswamy et al., [8] considered Chemical reaction, heat and mass transfer along a wedge with heat source and concentration in the presence of suction or injection. Raju and Varma [9] analysed Soret effects due to natural convection in anon-Newtonian fluid flow in porous medium with heat and mass transfer. Umamaheswar et al., [10] 
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After introducing the non-dimensional quantities into the equations (1) 
III. METHOD OF SOLUTION
Equations (5) - (7) are linear partial differential equations and are to be solved by using the initial and boundary conditions (8). However, exact solution is not possible for this set of equations and hence we solve these equations by finite-difference method. The equivalent finite difference schemes of equations for (5) -(7) are as follows:
(11) Here, the suffix i refers to y and j to time. The mesh system is divided by taking ∆y = 0.1. From the initial condition in (8), we have the following equivalent:
The boundary conditions from (8) First the velocity at the end of time step viz, u (i, j+1)(i=1,200) is computed from (9) in terms of velocity, temperature and concentration at points on the earlier time-step. Then θ (i, j +1) is computed from (10) and C (i, j +1) is computed from (11). The procedure is repeated until t = 0.5 (i.e. j = 500). During computation ∆t was chosen as 0.001.
Skin-friction:
The skin-friction in non-dimensional form is given figure 1 , velocity profiles are displayed with the variation in magnetic parameter. From this figure it is noticed that velocity gets reduced by the increase of magnetic parameter. When an electrically conducting fluid moves in the presence of an applied magnetic field, a magnetic force, called Lorentz force, is generated in the flow field whose tendency is to resist the fluid motion. Due to this reason fluid velocity is getting retarded on increasing magnetic parameter (M). Fig.3 indicates that a rise in Pr substantially reduces the temperature in the viscous fluid. It can be found from Fig.3 that the thickness of thermal boundary layer decreases on increasing Pr. Fig.4 depicts the effect of heat absorption on temperature. It is noticed that the temperature decreases as an increase in the heat absorption parameter. The central reason behind this effect is that the heat absorption causes a decrease in the kinetic energy as well as thermal energy of the fluid. The momentum and thermal boundary layers get thinner in case of heat absorbing fluids. It shows reverse effect in the case of heat generation parameter. Fig.5 shows the effect of radiation parameter on temperature distribution. It shows that the temperature reduces with increasing values of radiation parameter. The effect of radiation absorption parameter on temperature is demonstrated in fig.6 . It is observed that temperature increases as an increase in radiation absorption parameter. Figure 7 exhibits the variation of the fluid concentration under the effect of chemical reaction. From Fig.7 , we observe that the concentration(C) decreases as chemical reaction (Kr) increases. Table. 1 show numerical values of skin-friction for various of Grashof number (Gr), modified Grashof number (Gm), magnetic parameter (M), permeability parameter (K), Prandtl number (Pr), heat sink (Q), radiation parameter (R), radiation absorption parameter ( ), Schmidt number (Sc) and chemical reaction parameter (Kr). Gr=5;Gm=5;M=3;K=0.8; Sc=0.22;Kr=0.8;Pr=0.71; a=0.5;R=0.8;Q=0.8; t=0.5 From table.1, we observed that the skin-friction increases with an increase in magnetic parameter, Prandtl number, heat sink, radiation parameter, Schmidt number and chemical reaction parameter whereas it decreases under the influence of Grashof number, modified Grashof number, permeability parameter, radiation absorption parameter. Seth, G.S., Nandkeolyar, R., & Ansari, Md. S., Effects of thermal radiation and rotation on unsteady hydromagnetic free convection flow past an impulsively moving vertical plate with ramped temperature in a porous medium, J. Appl. Fluid Mech., vol.6(1), pp. 27-38, 2013. [6] Rao, J.A., Sivaiah, S., and Raju, R. S., Chemical effects on an unsteady MHD free convection fluid past a semi-infinite vertical plate embedded in a porous medium with heat absorption, JAFM, vol. 5(3), pp. 63-70, 2012. [7] Muthucumaraswamy, R., and Meenakshisundaram, S., Theoretical study of chemical reaction effects on vertical oscillating plate with variable temperature, Theoret. Appl. Mech, vol. 33(3), pp. 245-257,2006. [8] Kandaswamy, R., Periaswamy, K., and Sivagnana, P. K., Chemical reaction, heat and mass transfer along a wedge with heat source and concentration in the presence of suction or injection, International Journal of Heat and Mass Transfer., vol. 48, pp. 1388 -1394 , 2005 Raju, M. C., and Varma, S. V. K., Soret effects due to natural convection in anon-Newtonian fluid flow in porous medium with heat and mass transfer, Journal of Naval architecture and Marine Engineering,Vol.11(2),pp. 
